Optimization of a commercial biosensor for polychlorinated biphenyls and evaluation of its utility for screening.
We previously described our systematic progress that eventually resulted in a commercially available immunoassay based biosensor (PCB biosensor) for detecting PCBs in oil. However, IC50 of the commercialized PCB biosensor was approximately 2 ppb for PCBs, and did not achieve the theoretical detection limit (TDL) which would represent an IC50 of approximately 0.5 ppb. In this study, we characterize the effects of the antibody concentration, flow volume and flow rate on the PCB biosensor's response. Using the optimum operating conditions, the PCB biosensor achieved the TDL and its performance as a screening test was improved. Working at the stringent maximum residue limit specified by Japanese law (0.5 ppm total PCBs), the optimized biosensor exhibited excellent performance (0% false negatives and 7% false positives) in the screening of 110 samples of used Japanese transformer oil. The general approach for optimization described here is expected to benefit immunoassay researchers attempting to achieve optimum performance.